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Chapter 3.
1 The FMeaning of ?r Vectors.

In high school geometry it is shown that the intersection
of two planes is a siraight line. The eguations of the two
lines may be writtem:

& X i 8y Xy 85 X5 + 85 Xy = €4
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The ncrmals to each of these planes may be written:

£ % 3 ﬁi = a; + a, B

L3 R, = By + by + 10

Taking the cclumn cofactors im order from left to right of
( 2 )and { 4 ) we get:
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%e nov show, by actual multiplication, that “J" is perpen=-
dicular tc each of the normals 1 and !2'
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and in the same way:

4., = o

Thus the ¥ so constructed is perpendicular to each of
the normals to the twe planes and thus has the directiom
of the line of intersection of the two planes.

Note here that 2 planes ina ¥ dimensional space
determine a line.

We can show in general that n - 1 anes in an n
dimensional epace determine a line ( a vector )., Thie

vector has the direction of the line of intersection
of the 2 -1 planes. This ia a CARDINAL FRINCIPLE of
Mutation Geometry for linear programming.

Suppose we have n - 1 hyper-planes in an n dicension
svace. se may write them as:

01 %) * 8% * e B = H
{6 ) By X + 85 X5, + ... B, X = b,

‘-Jl 11 + EJE IE - TE .j'll :n - bi
] = n-1

The normals to each of these is:

B o=y + 8y ¢ e 8y,
¢ 3 Hé = 8gy * Byp + aes B,
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Teking column cofectors im order from left to right in ( 7 )
e gel:

~ =" + B = Mg 4 .. M

We now sake products of witk each of the normals By and
gel:

7% = 0

7.“2 - G
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i
since sach prosuct is the value of a determinant with 4two of
its »ows the game,
Thus we have proven that sur T vector is rarpendicular

to each of the normals of the n = 1 hyper-planes and #hus
has hsp the direction of their line of intersection.

In the case of 2 ngplures in % dimenaions edch plane
pasaes thru thedr line of intersdetion. A nunter of planes
paseirg thru a common line is ealled 2 sheaf of planes and
their commor line the =xie of the ateaf.

Cur gamme VECLOT Hﬂ is the axis of a sheaf of planes
and this sheaf is always zssoclatad with it. They give more

cammas when the gamma strikes cther planes | splettercd gemmas ).

These other planes, in linear programming, will be the faces

of the polyhedrons formed by the aystems of equations of con-

straint, rather inepualities of censtraint,

We uge the column cofactor scheme of calculating the gem-
mag for theoretical purpcdes only. They are to cumberscome for

practical caleuletions of the gammas. Later on we shall also

illustrate a relatively eazy soheme for the invereion of mas-
rices by Beans of the gomma vectors. Gamma vectors are a con-

struct of Mustation Geometry, & wruly Pan-geometry, unifyizg
the geometric field. High achool, College, Anelytic, and
rojective Geometry are apecial cassa of the New Ecienne of
Mutatiom Geometry.
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